3io                         THEORY OF OPTICS
and in this case the part (^ of the energy which depends upon the electric forces is
By means of a transformation of coordinates Q^ may always be reduced to the canonical form
(5^=^(6^ +6,^ + 6^ .....       (4)
When the coordinates have been thus chosen the factors eM vanish and equations (i) take the simplified form
-.               --                  --
Jx ~ 4?r t>t '   Jy ~ 4* W   J* ~ 4.x & '       '     (5)
These coordinate axes are characterized by the fact that along their direction the electric current coincides with the direction of the electric force. These rectangular axes will be called axes of electric symmetry, since the crystal is symmetrical in its electrical properties with respect to them, or also with respect to the three coordinate planes which they define. ei» 62> 63 signify the dielectric constants corresponding to the three axes of symmetry. They will be called the principal dielectric constants.
As was remarked above, the assumption will be made that the permeability of the crystal is the same in all directions. Although this is not rigorously true, as is evident from the tendency shown by a sphere of crystal when hung in a powerful magnetic field to set itself in a particular direction, yet experiment justifies the assumption in the case of light vibrations.*
Hence in the differential equations (18) on page 269, which apply to isotropic media, only such modifications are necessary
* The theoretical reason for setting /a = i in the case of the light vibrations will be given later, in Chapter VII.0. Wiener (Wied. Ann.49, page 105, 1893). The latter has made use of the curved rays in investigations upon diffusion and upon the conduction of heat.
